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EXAMINER'S ANSWER 



This is in response to the appeal brief filed 11/29/2010 appealing from the Office action 



mailed 6/29/2010. 
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1 ) Real Party In Interest 

The examiner has no comment on the statement of the real party in interest. 

2) Related Appeals and Interferences 

The examiner is not aware of any related appeals, interferences, or 
judicial proceedings which will directly affect or be directly affected by or have a 
bearing on the Board’s decision in the pending appeal. 

3) Status of the Claims 

Claims 1-13 are pending in the application. No claims are allowed. 
Claims 1 -1 3 are rejected and now under appeal. 

4) Status of Amendments 

The examiner has no comment on the appellant’s statement of the status 
of amendments after final rejection contained in the brief. 

5) Summary of Claimed Subject Matter 

The examiner has no comment on the summary of the claimed subject 

matter. 

6) Grounds of Rejection to be Reviewed on Appeal 
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The examiner has no comment on the appellant’s statement of the 
grounds of rejection to be reviewed on appeal. The grounds of rejection are 
being maintained unless specifically indicated at WITHDRAWN. 

7) Claims Appendix 

The examiner has no comment on the copy of the claims contained in the 
Appendix. 

8) Evidence Relied Upon 



US 2004/0251242 


Suh 


12-2004 


US 5,71 5,375 


Ito 


02-1998 


US 5,681,490 


Chang 


10-1997 


US 3,991,930 


Ekerot 


11-1976 


US 5,427,733 


Benda 


06-1995 



9) Grounds of Rejection 

The following ground(s) of rejection are applicable to the appealed claims: 

1. Claims 1-4, 8 and 9 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Suh (US Patent Pub 2004/0251242) in view of Ito (US Patent 
5,715,375). 
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2. Regarding claim 1 , Suh teaches forming a metal section on a metal substrate 
(Fig 2 & 5, Item 201 , Pg 1 , 0009, Lines 4-6) by depositing a plurality of superimposed 
layers (Fig 2 & 5, Item 205, Pg 1 , 0009, Lines 1 -2) using a laser (Fig 5, Item 501 , Pg 4, 
0056, Lines 6-7) laser beam generating a heating beam and a powdered metal source 
(Fig 4, Item 404, Pg 3, 0046) operative to feed metal powder into the beam and moving 
the substrate relative to the beam under numerical control over a programmed path (Fig 
4, Item 403, Pg 4, 0053) to provide an advancing melt pool (Fig 5, Item 203, Pg 4, 0055) 
comprising: sensing parameters of the melt pool (Fig 5, Item 407, Pg 4, 0055 & 0056, 
variations in height) at a plurality of selected coordinates (Pg 5, 0072, pixels) during the 
generation of a plurality of metallic layers, and processing (Fig 4, Item 403, Pg 4, 0054) 
the stored parameters to determine an appropriate laser power for use during the 
deposition of a subsequent layer (Abstract, Lines 5-15). Suh does not teach storing the 
sensed parameters. 

3. In analogous art of robot control system for executing multi-layer welding, Ito 
discloses storing the sensed parameters (Fig 4, Item 16, Col 5, Lines 21 -24) for the 
benefit of processing the image information by the image processor (Col 5, Lines 24- 
26). It would have been obvious to one having ordinary skill in the art at the time of the 
invention to combine the teachings of Suh with the memory storage of Ito for the benefit 
of processing the image information by the image processor. Examiner interprets that 
the pixels of Suh are equivalent to the applicant’s plurality of selected coordinates 
because pixels of Suh represent the plurality of coordinates that make up the height of 
the weld pool. 
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4. Regarding claim 2, Suh teaches determining the appropriate laser power for use 
during the deposition of the next layer (Abstract, Lines 5-15). Suh does not teach 
comparing a matrix of the sensed parameters stored during formation of the last layer 
deposited with the matrix of the sensed parameters of an earlier deposited layer. In 
analogous art of robot control system for executing multi-layer welding, Ito discloses 
comparing (Col 2, Lines 33-35) a matrix of the sensed parameters stored (Fig 4, Item 
16, Col 5, Lines 21-24) during formation of the last layer (Fig 8, Col 7, Lines 41-54, 
height of third layer) deposited with the matrix of the sensed parameters of an earlier 
deposited layer (Fig 8, Col 7, Lines 16-27, height of second layer) for the benefit of 
providing a control system for executing multi-layer welding (Col 2, Lines 11-12). It 
would have been obvious to one having ordinary skill in the art at the time of the 
invention to combine the teachings of Suh with the comparison of Ito for the benefit of 
providing a control system for executing multi-layer welding. 

5. Regarding claim 3, Suh does not teach the earlier deposited layer constitutes the 
second layer deposited over the substrate. In analogous art of robot control system for 
executing multi-layer welding, Ito discloses the earlier deposited layer constitutes the 
second layer (Col 4, Lines 26-30, second layer) deposited over the substrate for the 
benefit of gradually increasing the height of the resulting weld layer (Col 4, Lines 28-30). 
It would have been obvious to one having ordinary skill in the art at the time of the 
invention to combine the teachings of Suh with the second layer of Ito for the benefit of 
gradually increasing the height of the resulting weld layer. 
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6. Regarding claim 4, Suh teaches the sensed parameters of the pool comprise 
dimensions of the pool (Fig 7, Item 203, Pg 5, 0072 & 0073, height of the molten pool). 

7. Regarding claim 8, Suh teaches forming a metal section on a metal substrate 
(Fig 2 & 5, Item 201 , Pg 1 , 0009, Lines 4-6) by depositing a plurality of superimposed 
layers (Fig 2 & 5, Item 205, Pg 1 , 0009, Lines 1-2) by using a power source generating 
a heating beam (Fig 5, Item 501 , Pg 4, 0056, Lines 6-7) and a metal source (Fig 4, Item 
404, Pg 3, 0046) operative to feed metal powder into the beam and moving the 
substrate (Fig 4, Item 402, Pg 4, 0050) relative to the beam to provide an advancing 
melt pool (Fig 5, Item 203, Pg 4, 0055) comprising: sensing parameters of the melt pool 
(Fig 5, Item 407, Pg 4, 0055 & 0056, variations in height) at a plurality of selected 
coordinates (Pg 5, 0072, pixels) during the generation of a plurality of metallic layers, 
and processing (Fig 4, Item 403, Pg 4, 0054) the stored parameters to determine an 
appropriate laser power for use during the deposition of a subsequent layer (Abstract, 
Lines 5-1 5). Suh does not teach storing the sensed parameters. 

8. In analogous art of robot control system for executing multi-layer welding, Ito 
discloses storing the sensed parameters (Fig 4, Item 16, Col 5, Lines 21 -24) for the 
benefit of processing the image information by the image processor (Col 5, Lines 24- 
26). It would have been obvious to one having ordinary skill in the art at the time of the 
invention to combine the teachings of Suh with the memory storage of Ito for the benefit 
of processing the image information by the image processor. Examiner interprets that 
the pixels of Suh are equivalent to the applicant’s plurality of selected coordinates 
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because pixels of Suh represent the plurality of coordinates that make up the height of 
the weld pool. 

9. Regarding claim 9, Suh teaches the power source is a laser (Fig 5, Item 501 , Pg 
4, 0056, Lines 6-7). 

10. Claims 5-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Suh (US Patent Pub 2004/0251242) in view of Ito (US Patent 5,715,375) as applied 
to claims 1-4, 8 and 9 above, further in view of Chang (US Patent 5,681,490). The 
combined Suh-lto teaching discloses substantially all features of the claimed 
invention as set forth above. 

1 1 . Regarding claim 5, Suh in view of Ito does not teach the sensed parameters of 
the pool comprise the optical intensity of the weld pool. In analogous art of laser weld 
quality monitoring system, Chang discloses the sensed parameters comprise the optical 
intensity (Fig 2, Item 22, Col 2, Lines 45-46) of the weld pool (Fig 2, Item 21 , Col 2, 

Lines 43-45) for the benefit of determining the progressive stages of the laser process 
and the expected weld quality (Abstract, Lines 13-15). It would have been obvious to 
one of ordinary skill in the art at the time of the invention to combine the teachings of 
Suh and Ito with the sensor of Chang for the benefit of determining the progressive 
stages of the laser process and the expected weld quality. 

1 2. Regarding claim 6, Suh in view of Ito teaches the sensed parameters of the pool 
comprise the dimensions of the pool (Suh, Fig 7, Item 203, Pg 5, 0072 & 0073, height of 
the molten pool). Suh in view of Ito does not teach the sensed parameters of the pool 
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comprise the optical intensity of the pool. In analogous art of laser weld quality 
monitoring system, Chang discloses the sensed parameters comprise the optical 
intensity (Fig 2, Item 22, Col 2, Lines 45-46) of the weld pool (Fig 2, Item 21 , Col 2, 
Lines 43-45) for the benefit of determining the progressive stages of the laser process 
and the expected weld quality (Abstract, Lines 13-15). It would have been obvious to 
one of ordinary skill in the art at the time of the invention to combine the teachings of 
Suh and Ito with the optical sensor of Chang for the benefit of determining the 
progressive stages of the laser process and the expected weld quality. 

1 3. Regarding claim 7, Suh in view of Ito does not teach the sensed parameters of 
the melt pool comprise the temperature of the melt pool. In analogous art of laser weld 
quality monitoring system, Chang discloses the sensed parameters comprise the 
temperature (Fig 2, Item 24, Col 2, Lines 47-50 & Abstract, Lines 2-5, temperature) of 
the melt pool (Fig 2, Item 21 , Col 2, Lines 43-45) for the benefit of determining the 
progressive stages of the laser process and the expected weld quality (Abstract, Lines 
1 3-1 5). It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the teachings of Suh and Ito with the sensor of Chang for the 
benefit of determining the progressive stages of the laser process and the expected 
weld quality. 

14. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Suh 
(US Patent Pub 2004/0251242) in view of Ito (US Patent 5,715,375) as applied to 
claim 8, further in view of Ekerot (US Patent 3,991,930). 
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1 5. Regarding claim 1 0, Suh in view of Ito does not teach the power source is an 
electron beam. In analogous art of method of producing a multi-layer metal strip, Ekerot 
discloses the power source is an electron beam (Col 1 , Lines 10-11) for the benefit of 
welding a multi-layer metal strip (Col 1 , Lines 5-1 1 ). It would have been obvious to one 
having ordinary skill in the art at the time of the invention to combine the teachings of 
Suh and Ito with the electron beam of Ekerot for the benefit of welding a multi-layer 
metal strip. 

16. Claims 11-13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Suh (US Patent Pub 2004/0251242) in view of Ito (US Patent 5,715,375) as 
applied to claims 8 and 12, further in view of Benda (US Patent 5,427,733). 

1 7. Regarding claim 1 1 , Suh in view of Ito does not teach the power beam level is 
maintained at a constant during the generation of each layer. In analogous art of 
method of performing temperature-controlled laser sintering, Benda discloses as being 
known in the art, the power beam level is maintained at a constant during the 
generation of each layer (Col 1 , Lines 47-51 , laser beam at a substantially constant 
power) for the benefit of causing the particles of powder to fuse together in the heating 
region (Col 1 , Lines 38-40). It would have been obvious to one having ordinary skill in 
the art at the time of the invention to combine the teachings of Suh and Ito with the 
constant power disclosed by Benda for the benefit of causing the particles of powder to 
fuse together in the heating region. 
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18. Regarding claim 12, Suh teaches forming a metal section on a metal substrate 
(Fig 2 & 5, Item 201 , Pg 1 , 0009, Lines 4-6) by depositing a plurality of superimposed 
layers (Fig 2 & 5, Item 205, Pg 1, 0009, Lines 1-2) using a heating beam (Fig 5, Item 
501 , Pg 4, 0056, Lines 6-7) and a powdered metal source (Fig 4, Item 404, Pg 3, 0046) 
operative to feed metal powder into the beam and moving the substrate relative to the 
beam under numerical control over a programmed path (Fig 4, Item 403, Pg 4, 0053) to 
provide an advancing melting pool (Fig 5, Item 203, Pg 4, 0055) comprising: depositing 
a first layer (Fig 2 & 5, Item 205, Pg 1 , 0009, Lines 1-2) in contact with the substrate 
(Fig 5, Item 201 , Pg 1 , 0009, Lines 4-6) using a first heating beam power (Fig 5, Item 
501 , Pg 4, 0056, Lines 6-7); depositing a second layer (Fig 2 & 5, Item 205, Pg 1 , 0009, 
Lines 1 -2) over the first layer sensing parameters of the melt pool (Fig 5, Item 407, Pg 
4, 0055 & 0056, variations in height) at a plurality of selected coordinates (Pg 5, 0072, 
pixels) during the generation of said second layer; depositing a third layer (Fig 2 & 5, 
Item 205, Pg 1 , 0009, Lines 1-2) and sensing parameters of the melt pool (Fig 5, Item 
407, Pg 4, 0055 & 0056, variations in height) at said selected coordinates (Pg 5, 0072, 
pixels) during generation of the third layer; and using (Fig 4, Item 403, Pg 4, 0054) the 
stored parameters of the melt pool during generation of the second and third layers to 
determine an appropriate heating beam power for use during deposition of subsequent 
layers (Abstract, Lines 5-15). 

1 9. Suh does not teach storing the sensed parameters and using the same heating 
beam power for the first, second and third layers. In analogous art of robot control 
system for executing multi-layer welding, Ito discloses storing the sensed parameters 
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(Fig 4, Item 16, Col 5, Lines 21-24) for the benefit of processing the image information 
by the image processor (Col 5, Lines 24-26). It would have been obvious to one having 
ordinary skill in the art at the time of the invention to combine the teachings of Suh with 
the memory storage of Ito for the benefit of processing the image information by the 
image processor. 

20. Suh in view of Ito further does not teach using the same heating beam power for 
the first, second and third layers. In analogous art of method of performing 
temperature-controlled laser sintering, Benda discloses as being known in the art using 
the same heating beam power (Col 1 , Lines 47-51 , laser beam at a substantially 
constant power) for the first, second and third layers for the benefit of causing the 
particles of powder to fuse together in the heating region (Col 1 , Lines 38-40). It would 
have been obvious to one having ordinary skill in the art at the time of the invention to 
combine the teachings of Suh and Ito with the constant power disclosed by Benda for 
the benefit of causing the particles of powder to fuse together in the heating region. 

21 . Examiner interprets that the pixels of Suh are equivalent to the applicant’s 
plurality of selected coordinates because pixels of Suh represent the plurality of 
coordinates that make up the height of the weld pool. Examiner further interprets that 
Suh teaches a second and third layer because the method of Suh is an iterative, where 
a plurality of layers are deposited on top of each other (Abstract, Lines 13-14, laser 
cladding and laser-aided direct metal manufacturing). 

22 . Regarding claim 13, as applied to claim 12, Suh teaches as each subsequent 
layer is deposited (Abstract, Lines 13-14, laser cladding and laser-aided direct metal 
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manufacturing), the parameters of the melt pool are sensed (Fig 5, Item 407, Pg 4, 0055 
& 0056, variations in height) at the plurality of selected coordinates (Pg 5, 0072, pixels) 
and are used to determine the heating beam power for subsequent layers (Abstract, 
Lines 5-1 5). Suh does not teach storing the sensed parameters. In analogous art of 
robot control system for executing multi-layer welding, Ito discloses storing the sensed 
parameters (Fig 4, Item 16, Col 5, Lines 21-24) for the benefit of processing the image 
information by the image processor (Col 5, Lines 24-26). It would have been obvious to 
one having ordinary skill in the art at the time of the invention to combine the teachings 
of Suh with the memory storage of Ito for the benefit of processing the image 
information by the image processor. 

10) Response to Arguments 
A. Ground of Rejection No. 1 

Appellant has argued on pages 5-8 about claim 1 that “Suh does not store 
any information from previous layers for use in subsequent layers", the examiner 
respectfully disagrees. Suh is directed to the method of real-time monitoring and 
controlling the height of a cladding layer in laser cladding and direct metal 
manufacturing (Pg 1 , 0001). Laser direct metal manufacturing is defined as rapid 
near-net shaping that can rapidly manufacture 3D products and tools (Pg 1 , 
0002). The process is defined by stacking 2D surfaces on top of each other to 
manufacture a 3D shape (Pg 1 , 0007, 0009 & 0010). 
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Suh also teaches a control system (Fig 4, Item 403, Pg 4, 0053). It is 
inherent that the control system has storage system (memory, RAM or ROM) to 
store the sensed parameters of the pool (Fig 5, Item 203, Pg 4, 0055). 

The examiner interprets that the method and system of Suh “stores 
information from previous layers to use in subsequent layers” because Suh has a 
controller that has internal memory and is directed to laser direct metal 
manufacturing. The previous 2D layer information has to be known and stored to 
be able to build a complete 3D shape. 

Claim 1 was also rejected in view of Suh and Ito. Suh does not expressly 
teach "storing the sensed parameters", but Ito was added to expressly disclose 
storing the sensed parameters (Fig 4, Item 16, Col 5, Lines 21-24) for the benefit 
of processing the image information by the image processor (Col 5, Lines 24-26). 
Combining the method and system of Suh with the memory of Ito (Fig 4, Items 
1 2, 1 3 or 1 6) would allow the controller of Suh to store and process the image 
information collected by Suh. 

B. Ground of Rejection No. 2 

Appellant has argued on pages 9-10 about claims 2, 3 and 8 that the 
combination of “Suh in view of Ito is insufficient and unrelated for establishing a 
prima facie obviousness", the examiner respectfully disagrees. Both Suh and Ito 
are related analogous art in using a laser to build up a multi-layered object. 
Furthermore, the U.S. Supreme Court supplied seven rationales in KSR 
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International v. Teleflex Inc. (550 USPQ2d 1385) that, by following the factual 
inquires set forth in Graham v. John Deer Co. (383 U.S. 1, 148 USPQ 459 
(1 966)), establish a prima facie case of obviousness. The rationales are: 

(a) Combining prior art elements according to known methods to yield predictable 
results; 

(b) Simple substitution of one know element for another to obtain predictable 
results; 

(c) Use of a known technique to improve similar devices, methods or products in 
the same way; 

(d) Applying a known technique to a known device, method, or product ready for 
improvement to yield predictable results 

(e) “Obvious to try” - choosing from a finite number of identified, predictable 
solutions, with a reasonable expectation of success; 

(f) Known work in one field of endeavor may prompt variations of it for us in either 
the same field or a different one bases on design incentives or other market 
forces if the variations are predictable to one of ordinary skill in the art; 

(g) Some teaching, suggestion or motivation to combine prior art references that 
would have led one of ordinary skill to modify the prior reference teachings to 
arrive at the claimed invention. 

In the case of claims 2, 3 and 8, rationales (d) and (g) apply. 



C. Ground of Rejection No. 3 

Appellant has argued on page 9 about claim 4 "that no reasons for 
combining are listed”, the examiner respectfully disagrees. Regarding claim 4, 
Suh teaches the sensed parameters of the pool comprise dimensions of the pool 
(Fig 7, Item 203, Pg 5, 0072 & 0073, height of the molten pool). 



D. Ground of Rejection No. 4 



Appellant has argued on pages 9-10 about claims 5, 6 and 7 and the 
combination of “Suh, Ito and Chang is insufficient and unrelated for establishing a 
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prima facie obviousness", the examiner respectfully disagrees. Suh, Ito and 
Chang are related as analogous art in using a laser to build up an object. 
Furthermore, the U.S. Supreme Court supplied seven rationales in KSR 
International v. Teleflex Inc. (550 USPQ2d 1385) that, by following the factual 
inquires set forth in Graham v. John Deer Co. (383 U.S. 1, 148 USPQ 459 
(1966)), establish a prima facie case of obviousness which have been listed 
above. In the case of claims 5-7, rationales (d) and (g) apply. 

E. Ground of Rejection No. 5 

Appellant has argued on page 10 about claim 9 “that no reasons for combining 
are listed”, the examiner respectfully disagrees. Regarding claim 9, Suh teaches 
the power source is a laser (Fig 5, Item 501 , Pg 4, 0056, Lines 6-7). 

F. Ground of Rejection No. 6 

Appellant has argued on page 10 about claim 10 and the combination of 
"Suh, Ito and Ekerot is insufficient and unrelated for establishing a prima facie 
obviousness", the examiner respectfully disagrees. Suh, Ito and Ekerot are 
related as analogous art in using an energy source to build up an object. 
Furthermore, the U.S. Supreme Court supplied seven rationales in KSR 
International v. Teleflex Inc. (550 USPQ2d 1385) that, by following the factual 
inquires set forth in Graham v. John Deer Co. (383 U.S. 1, 148 USPQ 459 
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(1966)), establish a prima facie case of obviousness which have been listed 
above. In the case of claim 10, rationales (d) and (g) apply. 

G. Ground of Rejection No. 7 

Appellant has argued on page 1 1 about claims 11,12 and 1 3 and the 
combination of “Suh, Ito and Benda is insufficient and unrelated for establishing a 
prima facie obviousness", the examiner respectfully disagrees. Suh, Ito and 
Benda are related analogous art in using a laser to build up an object. 
Furthermore, the U.S. Supreme Court supplied seven rationales in KSR 
International v. Teleflex Inc. (550 USPQ2d 1385) that, by following the factual 
inquires set forth in Graham v. John Deer Co. (383 U.S. 1, 148 USPQ 459 
(1966)), establish a prima facie case of obviousness which have been listed 
above. In the case of claims 11-13, rationales (d) and (g) apply. 

1 1) Related Proceedings Appendix 

No decisions rendered by a court or the Board is identified by the 
examiner in the Related Appeals and Interferences section of this examiner's 
answer. 

12) Conclusion 

For the above reasons, it is believed that the rejections should be 



sustained. 
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Respectfully submitted, 

/THIEN TRAN/ 
Examiner, Art Unit 3742 
2/7/201 1 
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